Suppression of ABCD2 dysregulates lipid metabolism via dysregulation of miR-141:ACSL4 in human osteoarthritis.
Even though increasing evidence indicates the importance of peroxisomal lipid metabolism in regulating biological and pathological events, its involvement in cartilage development has not been well studied. Here, we identified the importance of peroxisomal function, particularly the functional integrity of ABCD2, in the pathogenesis of osteoarthritis (OA). Knockdown of ABCD2 in OA chondrocytes induced the accumulation of very long chain fatty acids (VLCFAs) and apoptotic cell death. Moreover, knockdown of ABCD2 altered profiles of miRNAs that affect the expression level of ACSL4, a known direct regulator of lipid metabolism. Suppression of ACSL4 in human chondrocytes-induced VLCFA accumulation, MMP-13 expression, and apoptotic cell death. In vivo morph-down of the ACSL4 homologue in zebrafish resulted in significant defects in cartilage development and in vivo knockdown of ACSL4 in cartilage tissue of an OA model mice promoted severe cartilage degradation. In summary, to the best of our knowledge, this is the first report suggesting that the regulatory network among peroxisomal ABCD2:ACSL4:VLCFA serves as a novel regulator of cartilage homeostasis, and these data may provide novel insights into the role of peroxisomal fatty acid metabolism in pathogenesis of human OA. SIGNIFICANCE OF THE STUDY: Our study indicates that peroxisomal dysfunction is closely related to OA pathogenesis. Particularly, the functional integrity of ABCD2 may play an important role in OA pathogenesis via the accumulation of VLCFAs and stimulation of apoptotic death through altering profiles of miRNAs that target ACSL4. Our findings suggest that targeting the regulatory network among the peroxisomal ABCD2:ACSL4:VLCFA axis may provide a new potential therapeutic strategy for OA pathogenesis.